Introduction
Since the rise of urology as an independent sub-specialty, several journals have been published solely in this field. Similar to other medical disciplines, the scientific writing in urology has undergone several changes with time. These include changes in the style of manuscript writing and the topics of interest. In other medical disciplines, it has been demonstrated that there has been an increase over time in the average number of authors per article (ANAA) and a decrease in the percentage of single-author articles (PSAA) [1] [2] [3] [4] [5] [6] [7] [8] [9] . In the urology literature this data is lacking. In addition, the authorship trend by the type of article is not known. Furthermore, the change over time in the type of article published has not been well documented. Obviously, the increase over time in the number of authors has affected the concept of creditaccountability associated with authorship and might indicate not only a diminishing significance of authorship but a lesser adherence to the definition of authorship in this field. It also appears to be associated with a rise in authorship disputes [10] . Therefore, identifying the trends in authorship and the type of published articles might assist in guiding the editors of urology journals and the urology community in general to follow a more scientific methodology in the definition of authorship and in determining the types of articles to be published in the future. Certainly, this would ultimately result in providing a better service to our patients. Thus, the aim of this research was to study the change with time in the ANAA and PSAA in the European and North American urology journals to determine if this change involved a particular type or all types of articles.
Materials and Methods
Journals with the following criteria were included: the country of origin (either Europe or North America) must be listed in both the PubMed and ISI Web of knowledge websites [11, 12] , the journals must have a sufficient number of published articles (at least 500 articles in PubMed) and they must be published only in the English language. Exclusion criteria were journals published in other languages, sub-specialized journals and those which also address other fields such as nephrology.
Four European journals (BJU International, Current Opinion in Urology, European Urology and Urologia Internationalis) and four North American journals (Journal of Urology, Urologic Clinics of North America, Urology and World Journal of Urology) met the inclusion criteria. In a case where a journal had changed its name, all data published under the previous title were also included in the analysis. This was the case in the BJU International (previously published as British Journal of Urology).
Data collection and transformation were performed in three phases as previously described [8] . In brief, the PubMed website [11] was used to collect the data for each article in the 'Medline' form from January 1946 to October 2010. Complete data for each journal were obtained, saved as a text file on a local computer and processed using a self-developed Visual Basic program, which is a computer program used in converting the data from the PubMed format into a tubular form suitable for analysis as previously described [7] . A single-data file in tabular form was produced containing one line for each article with the following fields: name of journal, year of publication, number of authors and type of article (original article, case report, review article or letter/editorial). The above data file was then transformed into three formats suitable for regression analysis of the ANAA and PSAA for each type of article. The analysis was performed for each journal per year. The ANAA was expressed as mean 8 standard deviation and the comparison between the 1946 and 2010 ANAA was performed using the unpaired t test.
Results
The number of articles found in PubMed up to October 2010 for each journal is listed in table 1 . All the European journals, apart from European Urology, displayed a decrease over time in the PSAA ( fig. 1 ) as demonstrated by the negative (downward) slope. The R 2 value ranged from 0.73 to 0.83, indicating a good fit for the linear model. In European Urology, the linear model was not good enough to explain this trend as shown by the low value of R 2 (0.03). In this particular journal, there was an initial decreasing trend in the PSAA followed by an increasing trend from the year 2006 onward. Apart from the Current Opinion in Urology, the European journals demonstrated an increase in the ANAA ( fig. 1 ) As shown in fig. 3 , it was evident that there was a continuous overall increase in the ANAA in both groups. This was mainly due to the increase in the ANAA of original articles and case reports. In the review articles and letters to the editor/editorials the increase was less evident ( fig. 4 ) .
The type of article has also changed similarly over time in European and American journals ( fig. 5 ). In the mid-forties of the last century the vast majority of articles were original articles. In the mid-to late fifties, the journals started to publish more case reports and review articles. The maximum percentage of case reports was published between the mid-seventies to the mid-eighties followed by an obvious decline in this type of article. On the other hand, letters to the editor/editorials started to increase since the mid-seventies and reached up to 20% of the published articles during the last decade.
Discussion
The results of the current study indicated that there is a trend towards an increase in the ANAA and a decrease in the PSAA among urology journals both in Europe and North America. The increase in the ANAA was mainly due to its increase in the original articles and case reports. In addition, there was no difference in the observed trends between the European and American journals. These results not only apply to the two groups as a whole but also to individual journals. However, there were some exceptions. For example, the PSAA in European Urology did not have a clear-cut decreasing trend. Instead, there was an initial decline similar to the other journals, followed by a period of no obvious change, and lately there has been an increase in the PSAA, unlike other journals. This discrepancy was probably due to the fact that during the past 10 years the percentage of letters to the editor/ The overall increase in the ANAA or multiple authorship in urology journals was similar to the findings in other clinical disciplines [1] [2] [3] [4] [5] [6] [7] [8] [9] . Multiple authorship is a phenomenon which has been observed widely in recent years. The etiology of this phenomenon is multifactorial and is unlikely due to recent change in the definition of authorship, which is defined by most journals as a substantial intellectual contribution to the final draft of the manuscript. The etiology could be classified into one of the following three categories: acceptable or ethical, nonacceptable or non-ethical and debatable reasons. Acceptable reasons for the increase in the ANAA include the increase in the complexity of medical research requiring collaboration between various individuals who bring particular expertise to the research project. Another reason is the increase in the number of multi-institutional projects both at national and international levels due to the recent improvement in communication and technology. Obviously, this internationalization is encouraged because it has resulted in some of the excellent multi-institutional studies [13] [14] [15] .
The majority of the non-acceptable reasons for multiple authorships are due to the pressure of academia which could be summarized with the phrase 'publish or perish'. This has resulted in the inclusion of 'guest' authors such as senior individuals and chairpersons who did not fulfill the recognized criteria for authorship. Guest authorship may also be practiced by some of the pharmaceutical companies or other institutes in lieu of funding the research project [16] .
The justification to include some individuals in the list of authors may be debatable. An example of such individuals are the professional writers who generate the first draft of a manuscript, a practice which may be used in industry to introduce some guest authors [17, 18] . Although the final manuscript may be totally different from the first draft, some journals believe that it forms the framework for subsequent modifications to justify the inclusion of these writers in the author list [18] .
From the current study, it is difficult to ascertain the exact reason for the increase in the ANAA in urology journals, but there is no reason to indicate that these factors are different from those in other medical disciplines. Although the increase in the ANAA in the original articles could be explained by the increase in the complexity and the internationalization of the research, the similar increase in case reports was difficult to explain totally on this basis. Regardless of the exact cause, inappropriate authorship may result in the devaluation of the concept of authorship [10, 19] because it credits some individuals for a work which they did not do and could blame others for errors or frauds which they did not commit, thus resulting in difficulties in admitting medical errors and correcting them.
Several solutions have been suggested to decrease the practice of inappropriate authorship. These include increasing the awareness of the scientific community of this problem and its consequences on the credibility of published literature and strict adherence of the journals to the criteria of authorship as per the International Committee of Medical Journal Editors recommendations [20, 21] . Alternatively, authorship could be divided into full authorship for those individuals participating in all research steps from design to the final draft of the manuscript and partial authorship for those who only participate in some steps [22] . More recently, the model of 'contributorship', which implies that authors should decide their individual contributions and disclose these to their readers, has been adopted by many major general medical journals and by the International Committee of Medical Journal Editors as the standard [23] [24] [25] .
The continuous decrease in publishing case reports in the journals studied in this report might not reflect the overall urology literature as there has been a recent proliferation of electronic and open access journals which continues to publish case reports. Also, some of the case reports might be classified as original articles because sometimes they are considered as case series if more than one case is reported although actually they are just case reports. Nevertheless, the findings of this study apply to the main general urology journals, and if other journals follow the same trend this might deprive the urology literature from an important source of information. Despite the low level of evidence provided by case reports, they may be the only source of information about very rare cases, the management of which could be difficult to find even with randomized controlled trials [26] . Therefore, there might be a need for a journal specializing in publishing interesting urology case reports in an attempt to keep this source of information from vanishing.
This study has some limitations such as the possible inaccuracy of entering article details into PubMed by some journals. Another limitation includes the difficulty in separating editorials from letters to the editor and, therefore, the need to group them together.
Conclusion
There appeared to be an overall similar increase in ANAA and decrease in PSAA over time in urology journals both in Europe and North America. The changes observed in the ANAA were mainly due to its change in the original articles and case reports. The type of article had also changed over time with a decrease in the percentage of case reports and an increase in the letters to the editor/ editorials. An increase in the awareness of these trends among the urology community might help in guiding towards a better selection policy for articles in urology.
